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FUELING SYSTEM 

FIELD OF THE INVENTION 

The present invention relates to fuel 
management systems for use with motor vehicles generally. 

BACKGROUND OF THE INVENTION 

Fuel management systems which monitor fuel 
usage by vehicles and record the identity and other 
particulars of vehicles being fueled are known. The 
Fuelomat (Trade Mark) automated fuel management system 
is commercially available from Del Pak Systems Ltd. A 
subsidiary of Orpak Industries (1983) Ltd. of Israel, the 
present applicant/assignee. Patents showing fuel 

management systems include the following U.S. Patents: 
5,156,198; 4,846,233; 4, 46^ 149; 4, 263, 945; 4,109,686 and 
3,642,036. 
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SUMMARY OF THE INVENTION 

The present invention seeks to provide a 
passive, interrogatable vehicle mounted unit for use in 
fuel management systems of the type described 
hereinabove. 

There is thus provided in accordance with a 
preferred embodiment of the present invention, a vehicle 
mounted fuelling system identification unit including an 
inductive communication loop arranged to surround a fuel 
intake pathway of a vehicle and circuitry powered by 
electric power inductively received by the loop for 
transmitting via the loop at least one of the following 
parameters: vehicle identification number, credit 
information, required fuel particulars. 

There is also provided in accordance with a 
preferred embodiment of the present invention, a vehicle 
including a chassis and a fuel tank with fuel intake 
pathway mounted thereon and a fueling system 
identification unit including an inductive communication 
loop arranged to surround the fuel intake pathway and 
circuitry powered by electric power inductively received 
by the loop for transmitting via the loop at least one of 
the following parameters: vehicle identification number, 
credit information, required fuel particulars. 

There is additionally provided in accordance 
with a preferred embodiment of the present invention, a 
vehicle fueling system including: 

at least one fuel dispensing station, each 
including at least one fuel pump and associated delivery 
nozzle, a first inductive power transmission and 
communication loop associated with the delivery nozzle, a 
transmitter for transmitting electrical energy via the 
first inductive communication loop and a data receiver 
for receiving data via the first inductive communication 
loop, and 
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a multiplicity of vehicles, each including a 
chassis and a fuel tank with fuel intake pathway mounted 
thereon and a fueling system identification unit 
including a second inductive communication loop arranged 
to surround the fuel intake pathway and circuitry 
powered by electric power inductively received by the 
second inductive communication loop from the transmitter 
for transmitting via the second inductive communication 
loop at least one of the following parameters: vehicle 
identification number, credit information, required fuel 
particulars. 

Preferably, the circuitry is operative for 
transmitting via the second inductive communication loop 
at least two of ,the following parameters: vehicle 
identification number, credit information, required fuel 
particulars. 

In accordance with a preferred embodiment of 
the present invention, the circuitry is operative for 
transmitting via the second inductive communication loop 
all of the following parameters: vehicle identification 
number, credit information, required fuel particulars. 

Preferably the second inductive communication 
loop associated with the fuel intake pathway is fixed 
thereto and is generally not exposed to view. In 
accordance with a preferred embodiment of the present 
invention, the second inductive communication loop is 
provided with a self-destruct device which destroys the 
intended functionality thereof automatically in response 
to unauthorized tampering therewith. 

Preferably, the circuitry which is powered by 
electrical power inductively received from an induction 
coil associated with the nozzle is programmable 
circuitry. 

In accordance with a preferred embodiment of 
the present invention, the fuel intake pathway is defin d 
by a fuel inlet pipe. 
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Preferably, the second inductive communication 
loop is mounted on the interior of the fuel inlet pipe. 

In accordance with a preferred embodiment of 
the present invention, the circuitry is mounted on the 
interior of the fuel inlet pipe. 

Preferably, one or both of the inductive 
communication loops and the circuitry are mounted in an 
expandable housing which is securely mountable interior 
of the fuel inlet pipe. Fuel inlet pipes do not have a 
standard diameter and the expandable housing allows 
mounting^in a variety of diameters. 

In accordance with a preferred embodiment of 
the present invention, the expandable housing is formed 
with a ratchet- type securing assembly. 

Alternatively, the expandable housing is formed 
with compression actuated expansion joints. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be understood and 
appreciated more fully from the following detailed 
description, taken in conjunction with the drawings in 
which: 

Fig. 1 is a pictorial illustration of part of a 
fueling system constructed and operative in accordance 
with a preferred embodiment of the present invention; 

Fig. 2A is a simplified illustration of the 
mounting of an inductive communication loop and 
associated circuitry on a fuel delivery nozzle; 

Fig. ;2B is a simplified illustration of the 
mounting of another inductive communication loop and 
associated circuitry on a fuel delivery nozzle; 

Fig. 2C is a simplified illustration of the 
mounting of an inductive communication loop and 
associated circuitry on the fuel intake pipe of a 
vehicle; and 

Figs. 3A and 3B are simplified block diagram 
illustrations of apparatus resident respectively in a 
filling station and a vehicle forming part of a fueling 
system constructed and operative in accordance with a 
preferred embodiment of the present invention. 

Fig. 4 is a pictorial illustration of a passive 
transceiver mountable inside a fuel inlet pipe in 
accordance with a preferred embodiment of the present 
invention and an installation tool thereof; 

Fig. 5 is a plan view of a transceiver of the 
type shown in Fig. 4 located inside a fuel inlet pipe of 
a vehicle; 

Figs. 6A and 6B are detailed partial 
illustrations of two stages in the installation of the 
transceiver of Figs. 4 and 5 within a fuel inlet pipe, as 
view d in the direction of the arrow VI, in accordance 
with a preferred embodiment of the present invention; 
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Pigs. 7A and 7B are sectional illustrations, 
taken along the lines 7A - 7A and 7B - 7B in Figs. 6A and 
6B, respectively; 

Pigs. 8A and 8B are plan views of two stages in 
the installation of the transceiver of Figs. 4 and 5 
within a fuel inlet pipe in accordance with a preferred 
embodiment of the present invention; 

Figs. 9A and 9B are sectional illustrations 
showing part of the internal construction of the 
transceiver of Fig. 4, respectively taken along the lines 
9A - 9A in Fig. 4 and the lines 9B - 9B in Fig. 9A; and 

Figs. 10A and 10B are pictorial illustrations 
of two stages in the installation of an alternative 
embodiment of transceiver in a fuel inlet pipe. 
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

Reference is now made to Fig. 1, which 
illustrates a fueling system constructed and operative in 
accordance with a preferred embodiment of the present 
invention. The fueling system comprises at least one and 
preferably a plurality of fuel dispensing stations 10, 
each including at least one fuel pump 12 and associated 
delivery nozzle 14. 

Referring now additionally to Figs. 2A, 2B and 
2C, as known in applicant/assignee's existing prior art 
Fuelomat (Trademark) automated fuel management system, 
there is provided an; inductive communication loop 20 
associated with each delivery nozzle 22, and a data 
receiver 24 (Fig. 1) connected thereto by wiring 26 or 
wireless links for receiving data via the inductive 
communication loop 20. Fig. 2B shows an alternative 
embodiment of an inductive communication loop 20*. 

A multiplicity of vehicles 30, each including a 
fuel tank with fuel intake pipe 42 mounted thereon and a 
vehicle fueling identification unit including an 
inductive communication loop 41 arranged to surround the 
fuel intake pipe and to transmit identification 
information concerning the vehicle to the data receiver 
24 via the two inductive communication loops 40 and 20 or 
40 and 20' . 

The prior art Fuelomat fueling system required 
that the inductive communication loop 41 mounted on the 
inlet pipe 42 be powered by the vehicle battery and 
coupled to the vehicle odometer and possibly other 
vehicle instruments. This resulted in a relatively 
expensive vehicle fueling identification unit and 
relatively expensive installation thereof. 

The present invention replaces the vehicle 
powered unit of the prior art with a self-contained 
passive v hicle mounted fueling system identification 
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unit 40 including an inductive communication loop 41 
arranged to surround a fuel intake pipe 42 of a vehicle 
and circuitry powered by electric power inductively 
received by the loop for transmitting via the loop at 
least one of the following parameters: vehicle 
identification number, credit inf orraation, required fuel 
particulars. 

Typical mounting of the self-contained passive 
vehicle mounted fueling system identification unit 40 
onto the fuel intake pipe 42 of a vehicle is shown in 
Pig. 2C. Preferably unit 41 is normally covered and out 
of sight during vehicle fueling and is retained with 
respect to the fuel intake pipe 42 against unacceptable 
vibrations, displacements and impacts. 

Reference is now made to Fig. 3A, which 
illustrates, in simplified block diagram form, fueling 
station mounted apparatus forming part of the fueling 
system of the present invention. The apparatus of Pig. 3A 
includes an inductive loop, such as loop 20, typically 
formed of a plurality of windings of an insulated 
conductor . As in the prior art, loop 20 is coupled via a 
conventional interface 21, to a data receiver 24 for 
reception of vehicle identification data from vehicles 
being fueled. Loop 20 may also be coupled to a data 
source (not shown) for data transmission to vehicles, if 
such functionality is desired. 

In accordance with a preferred embodiment of 
the present invention, electrical power is transmitted 
from the fueling station mounted apparatus to the vehicle 
mounted apparatus, obviating the need for an electrical 
power connection of the vehicle mounted apparatus to the 
vehicle battery and thus greatly simplifying and reducing 
the cost of the vehicle mounted apparatus. 

In accordance with a preferred embodiment of 
the present invention, the electrical power is provided 
by an oscillator 50, which outputs AC el ctrical power, 
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via any suitable interface 52, to loop 20, which is the 
same loop which is used for data communication. The 
presence of loop 20 in propinquity to vehicle mounted 
loop 41 during fueling inductively couples the two loops 
and is operative to transfer AC electrical power in a 
wireless and con tactless manner from loop 20 to loop 41. 

As illustrated in Pig. 3B, loop 41, which may 
be identical to loop 20, is coupled to a power supply 54, 
such as capacitor or battery, which stores electrical 
power received inductively from loop 20 and is also 
coupled via a data transmission interface 56 to digital 
logic circuitry 58. Digital logic circuitry 58 typically 
interfaces with a storage device such as an EPROM 60 and 
may also be associated with an auxiliary connector 62. A 
tamper-activated self destrujt device 64, such as a 
microswitch controlled data source, may be provided so as 
to automatically and irreversibly deactivate the digital 
logic 58 in response to tampering. 

The EPROM 60 typically stores various vehicle 
and fueling system identification parameters, such as 
vehicle identification number, credit information, 
required fuel particulars. Other parameters may be stored 
as well. These parameters are transmitted by digital 
logic circuitry 58 via loops 41 and 20 to data receiver 
24 during fueling of a vehicle. 

Reference is now made to Figs. 4 and 5, which 
illustrate another preferred embodiment of an 
identification unit assembly 80 which is arranged to be 
mounted inside a fuel inlet pipe 82. As seen particularly 
in Fig. 4, the identification unit, which typically 
comprises a transceiver 84 is disposed in a generally 
annular housing assembly 86 which includes a first 
portion 88 which subtends approximately 270 degrees of 
arc, a second portion 89 which also subtends 
approximately 270 degrees of arc and an xtendible band 
90. The two ends of the second portion 89 are shown as 
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dashed hidden lines 89A and 89B. It is seen in Pigs. 9A 
and 9B that the cross-sectional shape of the first 
portion 88 resembles the letter U, while the cross- 
sectional shape of the second portion 89 resembles an 
inverted U. The second portion 89 fits inside the first 
portion 88 and as is seen particularly in Pig. 4, the 
open end of the second portion 89, that is the open 
section between lines 89A and 89B, is not aligned with 
the open end of the first portion 88 , but rather is 
inside the first portion 88. 

The first portion 88 is provided with a first 
plurality of tabs 92 and the second portion 89 is 
provided with a second plurality of tabs 94. As is seen 
clearly in Pigs. 9A and 9B, the first plurality of tabs 
92 passes through the second portion 89 and the band 90, 
and the second plurality of tabs 94 passes through the 
band 90. Both pluralities of tabs are bent over in the 
final assembly to securely fasten the band 90 to the 
first 88 and second 89 portions. 

As shown in Pig. 4, the transceiver 84 is 
mounted in a recess between the first 88 and second 89 
portions. The transceiver 84 may be mounted by any 
method, such as with mechanical fasteners or by bonding. 

The housing assembly 86 is expandable and thus 
can be adapted for mounting in fuel intake pipes with 
different diameters. In accordance with a preferred 
embodiment of the present invention, a ratchet type 
securing assembly 96 is operative to expand the band 90 
outwardly causing the band 90 to press the second portion 
89 outwardly against the first portion 88, which in turn 
presses against the interior of the fuel inlet pipe 82 
and thus secures the housing assembly 86 in tight 
engagement with the interior of the fuel inlet pipe 82. 

The securing assembly 96 comprises a plurality 
of engagement t eth 100, as shown clearly in Figs. 7A and 
7B. The teeth 100 are adapted to engage with a plurality 



SUBSTITUTE SHEET (RULE 26) 



THIS PAGE BLANK (uspto) 



WO 95/14612 



PCT/US94/13611 



11 

of notches 102 on th band 90. It is a particular feature 
of the present invention that only one tooth of the 
plurality of teeth 100 is engaged at one time with any 
one of the notches 102* A tool 104 engages one of the 
notches 102 and is operative to advance the band 90 notch 
by notch in the direction indicated by the arrow 106 in 
Figs. 7A and 7B. 

In Fig. 7A, initially only a tooth indicated by 
reference numeral 108 is engaged in a notch indicated by 
reference numeral 110. All other teeth 100 are misaligned 
with their corresponding notches 102. As the tool 104 is 
turned in the direction indicated by arrows 112 , the band 
90 is advanced in the direction 106 and the tooth 108 
becomes disengaged from notch lib and a different tooth 
114 becomes engaged in a notch 116 as is shown in Fig. 
7B. This arrangement of teeth and notches allows for fine 
incremental expansion of the band 90 and operates on the 
principle of a Vernier scale in which only one tooth is 
aligned with a notch at a time. Additionally in a 
preferred embodiment of the present invention, the teeth 
100 are divided into two parallel, slightly offset groups 
of upper and lower teeth as is shown in Figs. 7A and 7B. 
This arrangement conserves volume. 

As seen in Figs. 6A, 6B # 8A and 8B, advancement 
of the band 90 by means of the tool 104 causes the band 
90 to press against the second portion 89 which in turn 
presses against the first portion 88 whi,ch presses 
against the interior of the fuel pipe 82, thereby 
tightening the housing assembly 86 against the interior 
of the fuel inlet pipe 82. The band 90 presses against 
the second portion 89 which then presses against the 
first portion 88 because all three are attached to one 
another at the bottom by means of the tabs 92 and 94. The 
ends of the band 90 near the assembly 96 are free to 
expand outwardly and to press against the second portion 
89. 
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Pigs. 8A and 8B illustrate the sequential 
tightening of housing assembly 86 in inlet pipe 82. 

Reference is now made to Pigs. 10A and 10B, 
which illustrate an alternative construction of a 
identification unit transceiver useful in the system of 
the present invention. Here a housing assembly 120 
containing an identification unit 122 is formed with a 
plurality of compression activated expansion joints 124. 
A plurality of screws 126 operatively engage the 
expansion joints 124, which may have threading (not 
shown) for engagement with the screws. 

As seen in Fig. 10B, tightening of screws 126 
in engagement with expansion joints 124 produces 
expansion of the expansion joints and increases the 
overall outer radius of the housing assembly 120, causing 
it to tightly engage the interior of a fuel inlet pipe 
130. 

It will be appreciated by persons skilled in 
the art that the present invention is not limited by what 
has been particularly shown and described hereinabove. 
Rather the scope of the present invention is defined only 
by the claims which follow: 
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CLAIMS 

1. A vehicle mounted fueling system identification 
unit including an inductive communication loop arranged 
to surround a fuel intake pathway of a vehicle and 
circuitry powered by electric power inductively received 
by the loop for transmitting via the loop at least one of 
the following parameters: vehicle identification number, 
credit information, required fuel particulars. 

2. A vehicle including a chassis and a fuel tank 
with a fuel intake pipe mounted thereon and a fueling 
system identification unit including an inductive 
communication loop arranged to surround the fuel intake 
pathway and circuitry powered by electric power 
inductively received by the loop for transmitting via the 
loop at least one of the following parameters: vehicle 
identification -number, credit information, required fuel 
particulars. ~ : * 

3- A vehicle fueling system including: 

at least one fuel dispensing station, each 
including at least one fuel pump and associated delivery 
nozzle, a first inductive power transmission and 
communication loop associated with the delivery nozzle, a 
transmitter for transmitting electrical energy via the 
first inductive communication loop and a data receiver 
for receiving data via the first inductive communication 
loop, and 

a multiplicity of vehicles, each including a 
chassis and a fuel tank with fuel intake pipe mounted 
thereon and a fueling system identification unit 
including a second inductive communication loop arranged 
to surround the fuel intake pathway and circuitry 
powered by el ctric power inductively received by th 
s cond inductive communication loop from the transmitter 
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for transmitting via the second inductive communication 
loop at least one of the following parameters: vehicle 
identification number, credit information, required fuel 
particulars. 

4. Apparatus according to any of the preceding 
claims and wherein said circuitry is programmable. 

5. Apparatus'... according to any of the preceding 
claims and wherein said circuitry is operative for 
transmitting via the second inductive communication loop 
at least two of the following parameters: vehicle 
identification number, credit information, required fuel 
particulars. 

6 . Apparatus according to any of the preceding 
claims and wherein said circuitry is operative for 
transmitting via the second inductive communication loop 
all of the following parameters: vehicle identification 
number, credit information, required fuel particulars. 

7. Apparatus according to claim 3 and wherein the 
second inductive communication loop associated with the 
fuel intake pipe is fixed thereto and is generally not 
exposed to view. 

8. Apparatus according to any of the preceding 
claims the second inductive communication loop mounted 
on the vehicle is provided with a self-destruct device 
which destroys the intended functionality thereof 
automatically in response to unauthorized tampering 
therewith. 

9. Apparatus according to any of the preceding 
claims and wherein th fuel intake pathway is defined by 
a f u 1 inlet pipe. 
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10. Apparatus according to claim 9 and wh rein the 
second inductive communication loop is mounted on the 
interior of the fuel inlet pipe. 

11. Apparatus according to either of claims 9 and 

10 and wherein said circuitry is mounted on the interior 
of the fuel inlet pipe. 

12. Apparatus according to either of claims 10 and 

11 and wherein at least one of said inductive 
communication loops and said circuitry are mounted in 
an expandable housing which is securely mountable 
interior of the fuel inlet pipe. 

13. Apparatus according to claim 12 
said expandable housing is formed with a 
securing assembly. 

14. Apparatus according to claim 12 and wherein 
said expandable housing is formed with compression 
actuated expansion joints. 

15. Apparatus according to any of the preceding 
claims substantially as shown and described hereinabove. 

16. Apparatus according to any of the preceding 
claims substantially as illustrated in any of the 
drawings. 



and wherein 
ratchet-type 
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FIG. 8B 
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FIG. 9B 
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Box I Ohseirations where certain claims were found unsearchable (Contmoation of ton 1 f first sheet) 



This international report has not been established in respect of certain claims under Article 17(2X&) for the following reasons: 
1. I - ! Claims Nos.: 

I ~" J because they relate to subject matter not required to be searched by this Authority, namely: 



2. I I Claims Nos.: 

1—1 because they relate to parts of the mtemattonal application^ 

an extent that no meaningful international search can be carried out, specifically: 



3. [x] Claims Nos.: 5,6 and 8-16 

because they are dependent claims and are not drafted in 



accofdince with the second and third 



of Rule 6.4(a). 



Box II Observations where unity of mventiDa b lacking (fturtmoation of kern 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



□ As all required additional search foes were timely paid by the applicant, this international search report covers all searchable 



2. ^] As all searchable claims could be searched without effort justifying an aAtitlnyH fee, this Authority did not invite payment 
of any additional foe. 

3. | | Afl only some of the required additio nal search fees were timely paid hy the »ppKf*nt t tfi« inf^ matwwm^ «eayr-h rgwt <*w»rff 
only those claims for which foes were paid, specifically claims Nos.: 



4. | | No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
r es t ri cted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest | | The additional search foes were accompanied by the applicant's protest 

| | No protest accompanied the payment of »rVKrinnyl search foes. 
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